
(!9)1»ffftMjff*tfttH 



(43) S^^fflB 
2002 4f3 £28 B (28.03.2002) 




PCT 



i mil loiim n iiihi iihi mi i o ni rid iiiii ida mo mi iuiid hii dii iiii 

(10) Btg^HS^ 
WO 02/24647 Al 



(51) g&f$lt#g 7 : C07D 207/26, 

A61K 31/4015, A61P 43/00, 37/06, 1 1/06, 3/14, 25/00, 
1 1/00, 1/16, 13/12, 9/12, 9/10, 29/00, 31/04, 7/00, 1/04, 
1/02, 25/20, 7/02, 21/00, 29/00, A61K 47/40 



(21) g»tfJffi«^: 

(22) mmmmB: 

(25) mmmmommi 

(26) BBttMaffB: 

(30) gfcjf^-*: 
*#fi|2000-286696 



PCT/JP01/08176 
2001 ^9 ^20 B (20.09.2001) 
B*f§ 

2000^9 £21 B (21.09.2000) JP 



(71) &mx (xmzvK^TCDmjzmizii^x): 

Ho^X^t* fC^tt (ONO PHARMACEUTICAL CO., 
LTD.) [JP/JP]; T 541-8526 *KJ&*B5rfr* *E£<£^ 
2TB 1 #5-^ Osaka (JP). 

(72) mA%;&£Xf 

(75) &W%/&mA f*If:OL^O^j: A ih 
& (MARUYAMA, Tohru) [JP/JP]. /|\ ft 
£ (KOBAYASHI, Kaoru) [JP/JP]. 2l Ui K # 
(MARUYAMA, Takayuki) [JP/JP]; T 618-8585 * 



Eft=ai&6*^l£#3Tg lSi^ 'MMR&xS* 

at^tt frmm®£m$zmto osaka(jp). 

(74) ttSA: *S#&(OHIE, Kunihisa) ; T103- 

OO13m^«*AEB*«A^0T2TS2S6^«n^ 
2 fcf;U7Pg *Sttff YSffi Tokyo (JP). 

(81) fiSU (Ullfy: AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, 
DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NO, 
NZ, PH, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, 
TR, TT, TZ, UA, UG, US, UZ, VN, YU, ZA, ZW. 

(84) ARIPO (GH, GM, KE, LS, MW, 

MZ, SD, SL, SZ, TZ, UG, ZW), IL-^ v7*#I* (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — Q *y 
(AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, 
LU, MC, NL, PT, SE, TR), OAPI #gf (BF, BJ, CF, CG, 
CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). 



(54) Title: EP 4 RECEPTOR AGONISTS CONTAINING 8-AZAPROSTAGLANDIN DERIVATIVES AS THE ACTIVE INGRE- 
DIENT 



COR 



(I) 



O 



(57) Abstract: EP^4 ?receptor agonists containing as the 
active ingredient 8-azaprostaglandin derivatives represented 
by the following general formula (I) wherein each symbol has 
the meaning as defined in the description. The compounds 
represented by the general formula (I) are useful as preventives 
and/or remedies for immune diseases, asthma, diseases in 
association with decrease in bone mass, nerve cell death, 
pulmonary injury, pulmonary fibrosis, pulmonary emphysema, 
bronchitis, chronic obstructive respiratory diseases, liver 
injury, acute hepatitis, nephritis, renal failure, hypertension, 
myocardial ischemia, systemic inflammatory syndrome, sepsis, hemophagous syndrome, macrophage activation syndrome, Still 
disease, Kawasaki disease, burn, systemic grauloma, ulcerative colitis, Crohn's disease, hypercytokinemia al dialysis, multiorgan 
failure, shock, digestive ulcer, stomatitis, sleep disorder or thrombosis, or osteogenesis promoters. 




^ WO 02/24647 Al I'll IH I l# I1 11 III 11,11 1 llll W 111 III 111 



(57) 



f. ) . 



£, T^0 7 7-^»ttikiE«». frffi (still) 



O 




WO 02/24647 
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EP 4 $L®wftw>m (7=f-xb) tits. 

^e>^b<«> HRiS (I) 




(i) 



15 ^^^7>^>E 2 (PGE 2 £IH§fBT3o ) 77+H>**^dr 

SiJbT4^*D, ^tt^tU EP,, EP r EP 3 , EP 4 tP?fftlTV^ 
(Negishi M. et. al, J. lipid Mediators Cell Signaling 12, 379-391 (1995) ) . 
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EP^f#lt TNF-at4M I L-l 0^4J|5^c||4tT^§ 

-kfemm, v^D77-y««, xf-fjp (Sim) m. mm. mm, 

(ALS) , £S&te8Mt;£, 9 sx.—9V>&ffi&, 1ittW@5iJaL- 
£) ©«&«*J:t;/*»:ttTOfc*fflT?»«fc#A.6nTVi*. *&, EP 4 

15 ^mm*nm0k<Dfem&£zt/i£tci,$ : ¥mz%imT*$>2> tmx ens. 

i) MteT&SU 0!l*.fc£, 
20 2) (M&tt, ^□3^3<F^tttaife ftl 
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EP 4 \zmftmzMG?z>fc&m$> EP.ctsm&nsM, ep 2 
io nw& 0 

(A) MBS 52-5764 TOMfctt, -jftst (A) 
O 

/^N-CHz-CH^H-tCHzU-COOR^ 

^x;h=ch-ch-r 1a (A) 

I 

OH 

15 »!KJSi&lWft^*#a*Tf*oT, ETF©a) ~f) ©Sfc«fc^T«SI$n 
T*>«k< : 

b) 7iy + « (-tl^ng#l~3i@©^M^^#T5^^J; 

^>M^$n7c7xy^^s^§^tti~4fi©^^^r-57;i/ri 
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5 d ) hj?^****-**^**' 7 ^* 3 ***' 

«T CM*** * v»BiM«WtlMHI*«»** wl * 7 * b «« 
^ WLMMil - ************* 

(B) 52-133975 -ASSS (B) 

O 

KN-CH 2 - A -(CH 2 )nB-COOR 2B 
U b b R 5B « 

OH 
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b) m&iz& o /\uy>m&2tifz i ~3m(D&kmm?&GT%7)i*)im. 
f ) m&iz <k o Any >g&$n& i ~ 3ecD^*jg^ *w*rsr;^;ps, 

15 AP^r>J^T^fc«l~4{i©^^ : ?^Wr§T;V3^i/S{C c }:D^ng 

20 &**r*3Sf*IBI»»^^fc**atft*to1-*» &3W3:R 1B , R 5 B , A B , B B 
fcitfnBtf^n^nHRfcjKaK^ n-^>3Ml/X, -CH 2 -CH 2 - 
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T *>J:V^^bWI»K:-CH-CH-*-C»*!lfcttT*f, n»»2. 3 

(C) tfBHB 53-21159 Wfck — (C) 
O 

(C) 



15 




R4 c^_cOR 5C ^J:^-SO 2 R 5C ^e»/«i:^03i^n, R 5C »7x 
(D) 54-54166 — (D) 



WO 02/24647 




(5£*, A D «CH=CH (>'X ! bb<»h7>X) , C = C£7c&CH 2 C 
H 2 T&D ; 

R D teH, C 1 ~C 12 0n-7;i/*;k ^7Wbb<S'>^D7;^ 

R 1D &H, CH 8 t>b<ttC a H B Tf*0 ; R 2D ttCH 3 , CF 3 , 7x~;H£ 

CI, CH 3 > OCHg, N0 2 £<fctfCF 3 fr&&£i^£^£ft ; 
nDH R 2D /^H 3 fcL<teCF 3 T&3£#ki:3~8©ggt £7cteR 2D 
10 ^7x-JV i bb<^e^$nfc7xn;H:^^t#«0~2<DSici:$.§o ) 

( i ) uMtt#®7-fe5^i> 

(ii) iLfcg&tevyt^m&M&Vt}, fcb<» 

(iii) *-©#WK:*Wfc£fl*tt# 

15 *>5fc£i$*>S»«tt£'b©T?fc£. ) T-^^n^8-71f- 1 6, 16- 

7 i , 5 - yii - 2 - k° p u h >mmfcw Am £ & saw © w 

»^JfcJ:DM^nfc»Jl©a^tt^b©^t>b<«[lI^ ; ;*:)»© J: 

§ EtS&ft 5 75: SfrTOS 5 t° , £ft S> ©^WltT*^ 7°©-OT& 3 E 
P 4 M#lctt*bT»tt*3fB»T*^Vi5lli:tta^*«Mlca5llT* 
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tt£Hto*£«u -r^t>-fe^^a (als) , 

>-x-^|/>^^ #ttWt&UrL-T3\ £#&XUl^h- 
«?B, Mfi#, ffFI^ mikl£. 'bffimtfa.. £ 

», (still) jpf, »aHfcfcl»3fc, 

->m* mmmom^ hti-ost^ &wm*±. y 3 7^om mm 

10 Stir, Jlii/J>fiS^©^K*«fc^/*fctt»*fc*ffiT?**Jli:'b|B«*n 

15 7c. 

1. (I) 



20 




(I) 



(^"f, -R^iTKBtS, Cl~47^+yS, NHS 0 2 -C 1 ~4 7)V*r 



8 
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x U *fco©R 2 BW» fc***«*» 7 " ****** b ' 

2 . 

(!) ± (R. S) -7- (2- ( (IE) -8-kHD*^-4. 4-*7 

io *• t-^jvx7.x;^ 

(2) ± (R, R) -7- (2- ( (IE) -3-tFP*->-4, 4-77 

w „- t - 7tf *-i-^ - B -**yKD.j^) 

(3) ± (R, S> -7- (2- ( (IE) -3-tfn^-4-7x=* 
M -4, l-J>7**B-l-^=*) -6-**VKOU^) 

W ± (R, R) "7- (2- < (IE) -3-tl«B*f-4-7*=* 
-4, 4-?7MD-l-^W -5-**VKB0J»y) ^> 

M » ± (R. S) -7- (2- ( (IE) -3- t Hn^-4-7x=* 

W ± (R, R) -7- (2- ( (IE) -3-tFP*->-4-7x^ 

(7) ± (R, S) -7- (2- ( (IE) -.-tW«-4-7x=* 
M -i-yr-JW -5-**VM^/) A^>S^f)^T)K 

(8) ± (R, R) -7- (2- ( (IE) -3- t fP^-4-7x=)V 
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10 



(9) + (R. S) — N— l*W»*^M (2- (IE) — 3 

( 10 ) ± (R, R)-N-(^W^) [7- (2- (dE) "3 

(u) ± (R , R) - 7 x=* C2- ( (IE) -3-tHP*->-4-7* 

(12) ± (R. S) -7X_;U [2- CUE) 

(13) ± (s , R) -7- (2- <3- t KP*->-4- 7 *=^) - 

( 14 ) ± (S. S) -7- (2- - 
(16) 7 _ {2 - ( (IE) -3-th-a*->-4- 

20 

4 «a#. **■ **«tss. *■* »•» 
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7^D7 7-^sttftiis. TsT-jfrm (stm) m, n\mm, f&&* ± 

IS 3 |E«©te*£<fctf /*fc«^BfrS0. 
5 5. fcJS&JSW, ffi*ttttfll*«ft;3e (ALS) , £%&mk^ v-x-y 

6. MfiT*** 1 , 1) lS56tt#a»je m 

& s^Rfse-M*^ ^/tu>«§3Btt#tt*£* fta«iwis58tt#aii 

15 & s flME 4 «k / * fc te^im 

7 . #*f«©«#*Sfcttfl'©¥«lfe©#^^ (fr&tt&otfJ&Jdu AIM 

8. w«BiiBtto-«5S: (i) -essnsft^, *©*«ttift*fctt-€-n 

20 605/^D^^hU>fiSKb^«l*ffl^SClt*»at-rs, TNF-a 

9. smeiib*©-«^ (i) T?*sn5^«i, *©#*tttt*&tt*n 

25 
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— «5S (I) R l ifi&t>?Cl~47)Vn**s&t\t* * h*>\ xh 
HRsfc (I) «K R^tetNHSOj-C l-47JI/^l«tli 

tfil^feT, 7)V*)V. 7)V*r~)V, 7-Mr-;k yj^i^^ltictt**©*)® 

#: (E, Z, XX, h7>X« , *^*®#&3>K:«kSgfl:# (R> s 
15 5SWt:^sn5. 



"X, 



\ 
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A) ~P) IZm't&SiZ&MhGyoX'&Zo MXU. #^Bg 57-54166 -^te, 
A) ± (R, S) -7- (2- ( (IE) -3-tFn^y-4, 4-2? 
10 7MD-4-7i-JV-l-^JW - 5-^VtfO 'J>?7) • r \~f$ 



(CAS No. 82303-07-9) , 

B) ± (R, R) -7- (2- ( (IE) -3-bFD=^>-4, 
15 7Md-4-7i-^-1-7t-JW -5-^VtfPUv/) 
>m • t -7Y;HXt^ 
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(CASNo.TO) , 

C) ± (R, S) -7- (2- ( (IE) -3-tFn^y-4-7x- 



o 



5 




(CAS No. 82303-08-0) , 
D) ± (R, R) -7- (2- ( (IE) -3-tFP^y-4-7xZ 

)V-4, 4-^7MD-i-7f-;i') -s-^ytfny sv) 



o 



10 




(cas No.TH!) ^|^$nxi5 D , 

<$mm 53-21159 

E) ± (R, S) -7- (2- ( (IE) -3-hFD + y-4-7x- 
)V- 1-7T-JW -5-^VtfPUvy) A7°^>M 



15 




14 



WO 02/24647 

(CAS No. 66598-57-0) > 
F) ± (R, R) -7- (2- ( (IE) - 3-kFD^y-4-7x- 




5 (CAS No. 66598-69-4) , 

G) ± (R, S) -7- (2- ( (IE) -3-hFD+y-4-7x- 




(CAS No. 66598-56-9) , 
10 H) ± (R, R) -7- (2- ( (IE) -3-hFD + y-4-7xr 




(CAS No. 66598-68-3) > 

I) ± (R, S) — N— (*?)VZ)VTfc-)V) [7- (2- ( (IE) - 
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3 _ k F p^>- 4 -7x^- 1 - 5 -**VK0U SV> 




(CAS No. 66598-67-2) > 

J) ± (R. R) — N— (*?)WV*-)V) [7- (2- ( (IE) - 
3 _ t p p^ - 4-7x^V- 1 -7^f^) - 5 -**V ^ U 5V) 




(CAS No. 66598-74-1) , 
10 K) ±(R, R) -7x^[2-(dE)-3-bhW-4-7 

o o 




(CAS No. 66598-73-0) (CAS Registry Tii7 x^7 S H tte? W *#, 
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(CASN0.66598-66-D ( K) fcA» • _ X _^ M 



COOH 




(CAS No. 66598-64-9) > 

x + fs S ) -7- (2- (3-kHn^-4-7x^W 




COOH 



(CAS No. 66598-72-9) TttZMK**********' 
®m 52-133975 
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• 



O) 7- (2- (3-kHD+y-4- (ft7i>- 2 — i)V) 7?°)\>) 
- 5 -:t*V £□>;>*/) A^^-Xf^f^ 



(CAS No. 65470-34-0) T ^ $ tl§<fb-&«|il^ £ ftT& 9 , 
5 4#^0H 52-5764 ^M^Cte, 

P) 7- (2- ( (IE) -3-tFO*>—4- (2-^X')l) -1 
-^=T-)V) - 5-#*V kfD'JvV) - (5Z) -A^f^'X^JH 



10 (CAS No. 62401-45-0) T^^n^-fb^^^^^nTV^. 
E P 4 g^7 rf- X h«14£WT£o 
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sin. 

AttWfcfb'&tttbTtt, frfeb&A) ~p) TSSttsflj&fcasffs-b 

5 Hft] 

tt*ft«&£fts. 

**ttifitUT», 7^*U^JRtt, 7;k&U±£&JR4iL 7> : &-'>A 

io 4ftra:^&©fcK #*ttcD«b<Dj&J#£bK aattifttl/Ttt, 7^*u 
if^i/Vhm ©*, 7>«>>A ■ (5^5*5^7 >^x£.W&) ©4ft, 

ai^wic« : e$ns^r«75> (huxwsx *^;i/7$>> 5?*^ 

BI#in4fitt*#ft*o**ttT?** £ <h#£F£ bv>. BSfc*#io4ft£ b 

Ttt, mx\*mm&* ^mmm, atwb**®^ u>»4ft, 

20 ffi£4ft©J:5&&tt&4ft, *fctt»»4ft, 9L£4ft, SJfiSRJft, 
^x>il, **>x;w* x*>*;w*>K4ft, ^>if>x;^> 

S4ft. h;px>7,;^>mift, -<"fe^>«4ft, w^n>m*ft, 

BI4ft©«k 3&«B&4ftj&**tf5tt.5. 

s&, -ttsc (i) -e^$ns*^^^sfci^©m«, &&©#& 
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5 HJ>> &3Wl;ift£<D*g-£$|£fflVrc % 50-3362 JeJ 52-31404 

^f£fc« IrI 61-52146 ^WMmnZWi,<D%m&m\,*2>Zt\Z&Kli'2U7 : 3rZ 

io [^mizm^^n^t^ommmm 

— JR5S: (I) T^$n§*5!BJ^ffiV^n-g)'fb'&#f^PCT/JP99/04934-^t 
7K£tU>® D.PGE 2 S§#OU-^-f E P 4 £&#:fc!l< Ifr&U 

ViS^^E P 4 §§#(i3l**oIKWI:^b 1 E P 4 g 

(Sugimoto) ( J. Biol. Chem. 262, 6463-6466 (1992) ) iC^P 

cx, ypx^y-f FV-fe^-u-^-f^ (7^EP r ep 2 , ep 3o 
20 *5«fctfEP 4 ) &*ft^n58sufccHoiHiS£Httu iisiiL 

TOLfcM®^- (Oimg/ml) , 3 H-PGE 2 £^£f£jfofj£ (2 0 0 m 
1) SSlTfmWO+a^-M/S:. Kf&mA'y7 7- Oral) 
T#it U , MEET® § 1 6 » hxm^ Vtc 3 H - P G E 2 £ # 7 X 7 w ^ - ( G 

25 Kdtt Bmax ffite, Scatchard plots frZtfcbbfz [Ann. N. Y. Acad. Sci. 51, 

660 (1949) ]o #<%g&)m&izmmm (2.5 n m) ©«pge 2 ©#stt 
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MHOMfctt. 3 H-PGE 2 (2.5nM) 

5 ;^77- : 1 OmMU >«* U *A (pH6.0) , ImM EDTA. 1 
OmM MgC 1 2 , O.lM NaC 1 . 

Ki = IC 50 /(l + ( [C] /Kd)) 
10 ^ 

U ^ /COOH 




(CAS No. 66598-57-0) ^SWft^ (tWBbfcfc£*E> ©KilH 
EP 1 :>10, EP 2 :>10, EP 3 :>10> EP 4 : 0.0090 (uM) T? 

-~>#* (Nishigaki) 6>©^£ (FEBSlett., 264,339-341 (1995)) RUPCT, 

20 2 4W^n^FC 1 0 5 cells/weUT«b, 2BW»*b**fc 
Swell £MEM (minimum essential medium) 5 0 0 fi 1 Ti5fc#bfc 
7iM5^7A (assaymedium) (MEM containing lmmol/L IBMX,1 % 
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BSA) 4 5 0tfl&JqA, 3 7tTl 0»>+a^y 3 >lfe o ^© 

PGE 2 m &tcitzntum{k&®z&iz<s&®m5 oa 1 ssanu 

3 7-CT1 OM^JSLfc^, TlC^hU^DD^ (10% 
w/v) 5 0 0 /i 1 £$sllDbTMJft£^£l*£: 0 1 0^ (- 8 

5 Ot:) , mm%ftt£-Dtc'&, XZU-t A-T«^«^b 13,O00rpmT3 
^•fp^i>^bT#e.tl^)±ti?:ffl^T, cAMP7t-f+^h (assay kit) 
£Tc AMP?tg£8iJ£bfco -f&fr^ ZO±mi 2 5/ill: [ I25 I] c 
AMP7-fe-<3ry h (assay kit) (Amersham &M) (Drty7y— (buffer) £ 
0 0 p. 1 £U ^nSr0.5mol/L b U -n -^"^^;i/75 > (tri- 
10 n-octylamine) (02 D P^;UA^ 1 m 1 tjlftb, ^ P D^AI^O h U 

^nnfi^iSifc©^, 7^m^y^)VtVx [ 125 i] cAMP7t^ 

*y h (assaykit) (Cfa^^nTV^^^lID, t>^©cAMPi^ 
£*bfc. 

l*^b-&tl(D7P , '-X hf^ffl (EC 50 -fi)^ PGE 2 #iTOl^ 
15 9j}$k&l 0 0%tLtct%<D5 0%<DcAMPW.£fcm*WliiL> EC 50 1 

tvfro mmtigi k^TjIot&d, ^Bj^v^tis^w, ep 4 



1 





EP 4 7rfnx h« 

EC R0 (fiM) 


E 


0. 5 



TNF-a^jfl]0JM# 

20 Tmommzj: v l p sm^^j^stnf- am^nwr^m^mm 

SD|ltt77haw, LPS (10wg/2ml/kg) 
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Lfco EL I SA^yh (Rat TNF— a Immunoassay kit, Biosource tt) Srffl 

5 o x*ot«&4««»»*s (id so ) ttfe. ot^^^^t. 

s 2 





TNF-ag£|51^g& 
ID 50 (ftg/kg) 


E 


5 9 



Osterman bO^fe (inflamm. Res. 44, 258-263) fcTCTfr&^o fiSttD 

W^^Ugp^E^PJ^C 1 2 B 7 B @£T§W&o *^B^b 

15 temtem^hV 0.02mo l/LTfcM^hU^A^C^L, ^M7K^T 

HfM&tfemfcm (i) 

Mta^m 6bsj;o, *mm&m mwo o.o2mo \/L^m<t 
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m<D*&m&*mf*Bmm%8m (xct-9 6oa, ;-7>F/xh 
5 jtmib&Mftm (a) 

6 * intuit® tf-W/ C S K*H ^ V> £ £ £T#?gJi&ffi3i«UB £ 
Elicit «04SA!fi7K*S#-rs. SHifcTft, ft8Htt«JHIU 

(1) romg>a'j^ 

mmvifxmn* i o %««*;wtu >»itm, mttj: o 2 5m 

«T#j*7T?»U&U 3>Ka-^i:JR0a*, *Bi«£HflWWrK:«k oao 

15 

(2) jj^gOMg 

(1) TfflVifcl cmrl301f>y;l/S:tl®^e», Xllf (?-f^D7* 
-^7XX»7Cji^->XxA^FX-l 0 0 0 {7z?74 ) <D'&s □ 
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